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LIQUID CRYSTAL DISPLAY DEVICE 





ABSTRACT : PROBLEM TO BE SOLVED: To realize a liquid crystal display device having high-quality 
display performance and improved in the display performance with respect to display 
quality such as the color reproducibility, the contrast characteristic and the visual angle 
characteristic of a displayed picture. 

SOLUTION; This liquid crystal display device is provided with a liquid crystal display 
element 9 to be driven for displaying the picture, optical anisotropic elements 1 0 and 1 1 
having an optical axis perpendicular to the substrate surface of the element 9 and such a 
characterictis that its optical anisotropy is negative contrariety to a liquid crystal layer 5 
and respectively arranged on the upper and the lower sides of a liquid ciystal cell 6 for 
driving one by one, and a light control element 12 arranged below a polarizing plate 7 on a 
display surface side out of two polarizing plates 7 and 8 and having the anisotropy of light 
scattered transmissivity that the scattered transmitting intensity of light in a specified 
direction shows larger distribution than that in a direction other than the specified direction 
and the light of the direction other than the specified direction Is advanced straight and 
transmitted. 
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i«ii2S^ti?t^2os«t . Mass iasvfctte*2 
wis zikwflBifiKkfrtu. mm^mmtixm& 

[i*#*I2J N^llBlt^JaSaMKttirvc. 

e&tEnfcfe t*ifciwc&4 . fa &*i*te*T*jifis* 

Wl If pi: I"* fc, AnXp^ilW 

a. 

[ n$Q 3 ) ttm& 1 Xtt 2 <n o huTtit>Hzs5M<?> 

:n*^4] iiaaixi42«5*v»*hjH:ieiw) 
ma* 1 !*******. 3^*iMe*tt*«£fc*#* 
s. 

(00 0 1 3 
[0002] 

[flwtottwi aaw^Fti. guis* • east*?] 



**'*Ui*hJ2U:"C. *0&*&2:li 640X 480131 
[0003] &£. *fiffi • 

^a*^*****^ 180* fiUJabJlKWLfc 
4. 

[0004] i« J: "5 **tt4c*tt*)STN:WW 640 
tfifcfi 180' J&b&K (ttWf^l*) T, fatiift 

[ooo6] z.<nx i %m<7}&&*ffiMtimt i 

A**) ^KIOS^^tffiSftffljKft-tyl'fcorat 
* £ k c J: oTfflSfcA^efc^-^ . -*mm%iL 

^x\^%twm^tm^h. torn* % 
i^i-ts i t tfx-z * . i^wniBjieiiiawB^t je 

[0007] ClOJ: 5 fc*2*)**fc/l/-*± 0«US£H 
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[0008] JJUJ***^»*W=* ^ « STN * 

'ftHftoBt >* ? -****»t & - 1 cum ** . 

[0009) «fe«ISM»4J!fiBr*T 

*B*r t C3UB V J 9*?? 4 *- K*»6*4X 
=Srfc') K<iH«*<*a*«»lliJBCtt»7«£Ettt8ll 

IOO 123 ■y<f*MM»90'- O&bV^K V**>V*T 

*. ifc. afftw*isstt«>sTN**j:otifta 

tOO 13) L*»U*#*>. £«J:3*flS*ttlfifc:«S 



[ooi4) z<7>x a «a«aaaa(=i}»ts«¥« 
tta^ji»*iijtji«jKy "7-7 * jwA-cAtiiraffli: 

[001 53 Wtm -67219 -^M»*=li, 
B* (Bi*i3»[td*UT«a^Fi«IIteEWl'fcfc 

(4afclii6iHF«ft) frfcfc*«^M*»A*/kLfc 

^Sft.TV^I> (JESS et al. Journal of the SID.1/5,19 
93.P.319) . 
[0017] 

imtfM&L£ IkTtBMl &±&vzm<* 

[0 0J8] WC, ^ 7 - 7 -f ^ ^ fc ffl^-^ii-y-T 7^ 

[0019] ^ojtd frmafejBtttf'tfefe 

[0020] 
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mzmmtix, m^^x-^mmLmmsi^^ 
i o o 2 1 j jj2««ft«saaEfc*»^T. me 

JMUAOttftJ: 9 fc*3v»£ t **mh I/O**. 

i o o 2 2 j 4 sc. ±ieco^-m^a[fl^iia(3i3 

( 0 0 2 3 ] jjeov^-m^afA^HBi^ 
*^ttS»ft«K#*Ta*£ fc t/CV»*. 

[0026] H**- K** VWiSWWf^- HtfMKJW 
( 0 0 2 7 ] £*) J; 3 SrSMUiHRfc . $A*jjiS?0) 

&fy$cr>mMzto^xw2mmz% 1 hixhmLX'$>i>. 

i 0 0 2 8 ] 05li. «J^TN#rt*>!8HWBR*Ttf> 
0) (fcTF. SK«iiifett36^«j||(*ft«raftt»tti4: 



K (10 0) ^O-X^r-F (101) fc 

a^^T*§„ ^LTy-vy-^o-X^-Ki 

tt» y--?y-?i— ry^-Kosre* tEft&npitt: 

o-Xt- wftlfi ^-7>^- K J: 9 *> ^ 

[0029] y-vy-tf-xy^-Hty- 
•«? y a-X^t- h fc<08H^^»*c7)^^fii^*> 

tt#fc$>fr.&. y-v ij -^--7°y*" Kaite* 2 o 

?y-^- r y*- k i o 3 y h hjtw 
[0030 j y-^y-^-xy^-Kty-vy-^ 
SLT**t, y—?y-sj--ryt-Ko«^4«f« 

•mft-fe/H»»^ ; FtiS«tWLT7K^ Ufa tiifc 
1«E«Si^». «^/WMHFE?W)aiKav^fciBHL 

[0031 ] MUf. •EfiflttflOKAtJUK 3»: 

s . mvrmit. zmyrwnn&3 o i 

3 0 104"C^fc«rtS^iS!ll3 0 2Z8&ttl. W. 
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' #) Wi. mfla^ 2<JGE«rt<OSlfr*WiR3 04i:=5f 

ai**flUtf3r*u witfW*3 0 2«*i**>*a'A 

[0032] »i^/w«iiw»itti!wrr** 

coo33] arc. 07 t*t*aaaj<HCB«B!lf* 
tun* 3 o i vc, wwtasw>w«±Bi 

i o o 3 4 ] 07 ^jg*f^R*3 o i ro 

lBrt«!)a*f**3 0 3&KM3 0 6^>l?Jl*llC^I < 
[0035] U> US&Wfcte, flW t WfcUtelHy t> 

fojwfcWHKUfcv^fcjwnau^ 

a 7 cs mmmum 3oiv»9nm 

< im^^kTh, JBWf**PH*3 0 2&7tffi 
F*KDJSM**3 0 34 , *<0^W3 0 6<0-S3*|6|t'*S 
<$r*05E*fLT, SW3 0 7«Oft$*|6]<7)®iff** { ^ 

AM ■ dl /Tl =R1 /Tl . 

9 vat) 

An2 • d2 /T2 =R2 /T2 , 



t±. &IMIftfc&i. ®ff^R(*:4 0lT^ 

jg) 

[0036] U>USr*<^ '-ftfe. SSBHJBaiffeA' 
njC(Hft<£li 380 nniK 750nm**C<O&i£) Oil 

[0037] ftmr&ntteih ttvrz%&mm?Ho >j 

<?)H*:Anl ( = ne - nw . tKM 

^JS^J- d 1 . HUMOfeUlfiHOftX ( *7-f X h 
A) trTl k-f4t. 

fc^U, Rl =Anl • dl IVff-'s 
■•■(1.1) 

fc«fUEl2 =An2 • d2 - (I ■ 2) 
( t . 1 ) . ( 1 . 2 ) 
(Rl /Tl ) > (R2 /T2 ) «. ( 1 . 3 ) 
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tlW?*—??&fZttf-C$h (C.Z.Van Doorn.Bh 
yslcs Letters 42A,7(1973) ) . 



[0038) %&m^<r>mvm.mzuitixv 

teftittOhWitf y *ft ( p - d/T ) »■ ( 1 • 4 ) 



S.ioT. « < 1 - 4) 

pXAn<A •- ( 1 . 5) 
jWK 0 k #^"^£> * £ k jW*S 8! Sil* . 
[0 0 39] fc£*t\ y^MWWfte**"* t. 

JRKy.ffOftS P tWBPn ktf>8tn * P^>«^ 

#>\ JS^SSJi 3G0nm*»<9 400nm*g&s 
760 nm*^ 830nmS£?>S9a"C*l> ) . SHKRSte: 
(J.L.PergasonjMolecular Crystals. 1.293 (196 

6)). 

[0040]^^^? ZWSkltz l^^-r y */ ^XA-bP 
*> § . ^tfSffiKEIWS t § k . 3HM***fw*<ai 

[0041] L*»L4f*<^ JbfttetttlWIMWNIW* 

h (tatJO v*&. C1£T\ SI OfcCTfJ: 

$fcyg£ xyofik Lfc.k S £<Oxy®fc*ft-|>i8fl# ; ? 
6 0 1«JM*6 0 20***6 0 3-Cft 1 ?. tt:V4X 
bftt {M&ft? 6 0 1 O^lfi 602^1 WTfr ft* 1 <b x 
y SB Jhfcftlt Lfc W* txt&k WrtA 6 04X't>t. 

$ ^•[&i4»jfc<'tie-rfi<K^^A < 5i t x, t*90' («■)«: 



[ 0 0 4 3 ] 0 1 1 UU L * v ^M-iLt^jEtffMO 

mmmnmft&z*?®?*** si 
. wo- . 270- (TJrfflL) m 

$*ti?ti£^X, WHO* 0- ii»fc60* iTSHtS 

[0044] *Ki»i|LfclWfrt/l^>«Afc»*, 

01 3lc:^i:^C ±^12i:T^a. fefrttk*^© 

k-c> -e*Ljphsv>K:tt*ttiri ^(^sajwiiw 
[ o o 4 5 ] fc wuw*»-?B»ffl«a**<=<ff* 

[004 6] tJ£-?T. TN^^STN*^^SES(lffliS 

{0047iai4,si5, 01 ai5fi»*sv^ 

T . B 1 1 tidfffl 1 3 C5< Ufc*£ fc MKtttAft^Sfi 
!S*(*:kL.TO^«f14«rBlS^Lfjt><7?rS)S. 

H B B-t^^fiEL. iftJrflfflLfc. **3An.i40.0» 

^^"0.24Swm. 01 5tC^Uct><7)<73%&* < 0.73 
8 urn. m\6\Z*Ltz1*<»<r>%>£tf 5. 3jut mX'h 0 . 

fativ«ttiB«Btc«+-k*ii'r^48.2siae, 16.25 
ens-. .2.25H«"cfc* . ±r^etxepwo^ 



2. Jul". 2004 19 : 07 • AOKI, ISMDAIASSOC. 8H-5470-19U NO. 1412 F. lb/2 J 

(7) «fffl¥9-50026 



fcttoStf*SV>fc±Tfc£^&^*#- 

fc'J^Cfc 4 i t * * L~C v ^4 . 
[ 0 0 4 8 1 . *5WW>«ft»«*W*- 0 1 4 - 

•J- 4 £ t mKChW* tX'lz&Kt: X o lc«E«*i 

«KjE«*m#fc Jt^*^*** i/o*t*£* 

S4li1*Cfc4. 

[ o 0 4 9 3 3te*J»#3»t:iJft*lt3l6Wia<» 
(00 503 £0 X 5 (=. *¥JI#**fcS»t4tt#«> 

j)&W}'8<r>%ftteofi% fr*k&»fc JWfctf*4 £ fcfc i ~>X 

*s<g£4. 

t o o 5 2 ] s:j±m^r^m^m<ommm 

lire**. £*Ui. ^tffMoSftfcfc^iRSlrfH 1 
«iI##i£^O^O^T'*4*:*rl>4. 

4£i"C\ *^*(^*UT10tRM«llllll*t* 

si-4*ASi*£a4M&£c*i. aftatwwwutrao 

[0054] Hl7tC.' *Oj:^sarPSII«*«fSr^a 

[00 5 5]«E**tt(Hl7 (a)-) K-?OT«, X 
ftftj&W -Cfc*PBSWKttl±JEiBT<7)JHtt*ft-> fc* 

'HTviitloTAv\ --ft. trUO. (IE 17 

( b ) ) c^wcut. mwmm<onm^m^Tnmx'^ 



[005 6] ^J:d«fy--7y-*-7->*-HTN 

t. £e*tt(Bia.(a) ) c-wcti- 

BHIl/'CA* Z>S$£t*01 7(7)^fcit^UT. AStfc 

-20- T«(c9lft^lX^LT^4£fca , W4. £ 

■* t 4 . c^o* i %mmm&mm.?i^ 
4it* I «»'ca»e*4. 

[0 0 57] &t*WMWM>3Mr** 
fla6««4T 4«HfcUTI4, ±Sfitft»<. WfftM 

7iW0* ifi<«V^rv»4**. iTwaWtWffifitfli* 

Lfc«IW^<» ,, yf^hAc?# i ***4t. SVtmo) 

^fcjEH Ur^^tttcJ: o X Sifi3fcfc:4 1 4i4ffl^ 

[0058] SLhfcfilSLft: J: 3 ftiffaSvX 

«fltf»*#tt^«»* . *JWfci -> tiS¥t4 ' t 
tc J: »} . «*iJMftft*«fcrtl±S *4 i k 4 . 
[ O 0 5 9 ] -?* 0 . EUbOMS* J: OHRfliLTje^ 
4fc. «**J:V3Jrh5^MWt*flt*=*»"C*4* 

JftfcLT. *»BKJ:fttf, WAtri!l*fftfflt1M*4* 

timmizmx'hhmftmi$<mtettLxi±. w 

USMttlH«c:B a "f 4 *tirt«flEls Jt^vh7Xh 
tttt* JL#$li-4 J: 3 . ^O^JWfTf W« 

Ol»d^4ll«*ff->J»36«*WW*'CO*IK«0«K: 

4: *4. 3£Bttfl*TO±i%- 
40fff ^-f <OT- . iEjEfrrtT-JiaWWHT* *} mi 
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[ 0 0 6 0 ] &±. TN#a«S»B8tfi-fefl'£Wtefc 
tt (Optically anisotropic) ^JSOfflt'LTV^OT, IB 

mssAtmh itiftmmw vTtv&twHo 

ffltt. fctilft* 1 180' iaJW>ST 

[0061 J it, **?7*;WAft 
/I/ A (retardation film) fclRJHLfckfl)^ tatilffl 

[0062] wta:#i; i/a^-r^iat u wuctr 

7 x x/i^. y '/X- h t a ^-f ! !/ Jim £ & ^^thr* 
[0063] 

[0064] ( ftQK^gJttHBS 1 ) 01 ti. 
■TllfiBHT**. 

too65] caaut&iacwi, « i oms i «^twt 

»K2(cnM(»«-U-C»rtlE*$tub«2(Ofi«[4i;. 

Bl<?)S<K2t»2<7)S«4t^rBllS!Stc, jagfl«$f±» 

T-eft-eiWC l«rt^HBB?fl6 2tMHifel£«7. 8fc 

fiasftfcjiFPJwrim o , lit. ^w^.fi.iSTP 

*?9<0 2ft*>flfefclR7. 8«3^«*IB(!^)imt«7 



nam** 1 2 1 , t jus lt v> i, . 

[0066] ZR*>«#*7 , 8(SH-1832AP : 
7. 8^0 fctt, 

9 > WtM 8 1 FWKaWW»8 b fc' a LcOOKfiift! 

nmn otmtzit, &m<DMM&imtf o- 

-30' 7?fc6lHJWt«:flii.fc*«<WH t l 2 (LUMIST 
Y;ft*:^X^ (») I?) **IHS$iirv>*„ i^ij 

«*Wir«)*«lkSLa3MMEJ: flt**^**^- 

[ 0 0 6 8 ] t fc, flBl5K7(?3±Kli|JH8 UTRMRfcifc 
ffl 3 ( Yj O a /T i 0 2 /S i 0 2 ^8IUt? 

[00691 10.11 (iffim*'!* 

nmtfcS, ^*J«rie^*¥H*3!l^-l 0, 1 l(*V»i? 

[ 0 0 7 0 ] ®2 ( a ) tt. ^«C*3lt§iaftS^a 

[007 1] IW0*T*t& (4.1)ii^-ftl. 

V^*. fLT (l.l)liy*I^L+iSrtI*ftftTRl» 

inaoc 135* *rtteia*<iTn*. ^» (3.i)ati^ 

(3.2>tt. mfflitA-l:/l'6«0±fli:Tflj(0SQ[2. 4 

<3.l)fcO*t**i+ z^rW*^jlTR■M^aOT45 , 

[0072] *(?(|(7)ja B a B ^^Si?34aa^ttSr . 12 1 2 

c7)^ i-3 mzmmti «Bt . sEssfflfg.a^K#T 

[0073] «*<7)i5 B a B a^a^«'&^-<5iJSr^Lfc 
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ix\*. zix*nmn±x& J *xt;m£^xi> 

[0074] «*feCBBUTt. fiWTttWfc* 

m*wt^xhmtc^&&&® t >^ 

COO 7 5 3 -t U-r«RC*»!!Ht*4 J*«>* ? 
**B*«:T«BUfc. 

area 4. *i <vmmi&<m 1 1 h**> pa 
{00771 *«oi«fiawiafci30Ttt» «#«*7 

Wi. BcSLftJ£«« 0- -30' «WGWWPF5 (LUWST 

[00 78] 4fc. «fl6«70JJIt»4»H1»jhll3 

(Y, 0, /TiO, /SiOj SrSSU^r^ya 

4 ; (^#1* <*) «) jWBBSSivCH*. oi 0 

[00793 ^IMUSISft-fefl^ 1 Oil. Z.b.tiaM 
*JS7.'8|llt. B»ffliRft-b^6tfc 
dfcEBStlT^*. Ctf5flW*MW«*«:^2 1 0 

li. S>U8aR2 10a, 210 btfXUfci&fiiJI 210c 

6. *Oittfi»2 1 Octl/Hi. fetii*^* 

(ZU-2806(E-Herck to..IMR) fc/Tf ?>WWS811 
(E.Merck Cb..ttdN) £fiAL*t><7>> fctilft 9 
90* TKAZilXti*)* f-W+OfHWfWTO-MW 
10b^±IO«210a^i:R«rat|B|»3JC (£fct 

2 1 0<99g|II2 lOcfc LTJfi^fcfflJWHWA ntf 

An2 • d2 /T2 =R2 /T2 



0,039. «ttfc-y-Hl3.27*tm. ttAJgJRt 9/fmTiV 

[00801 uraraaflrfe^eii. 

2lOfcfl^8fc0IWcE B f.**vC^*. *<0_h(il& 
*2fcT«3K4Ctt, 3«W 
«lT4i9. **ifcl*ffi»®Bl 4C««*ft"CV*4. 

I-4287<E.Merck Go..ItdttK) fc?H 9^S811(E-Mer 

C k zo.,\tAmmmuzi>*» **. -e 

Eft:|ie»WWfc**. ;co|gi5ffl?8ia'fe/l'6W?R B H B l2 

1 0cfc^fci«M8j^>An«i 0.093. ftBJflBli 

tt. TffiIS«(4A J <o±fi«2A.tKiitltIl , 3K: <2fefe 
[ 0 0 8 1 1 02 ( b ) {4*WC«»t4«iMbi^6B^ 
[0082] HH+T$6ft.< 1.1) Jtt* (4.1)tt**l«l 

*LT (l.l)tty»fc*fL.+ ss*fiI*»feaTKB| 
WfDO'fc 135' *!tlfcWretflTH6. 9» (3.1)&tf 
(3.2)1*. IBS6ffl?RB B fl^l'60±(BltTiBl^^«2. 4 

(3. Di: z^flM^fcatRWHilOW 
TSK**LTV^. ^UTflW^WMJWW^lO^ 
±U»Sia«)5t^» (2.1), T««aHK«)5ty/ 
II (2.2)14. B^ttt^l/ttJ 1 ). 9t'yj/SBl (2.1)i± 

iBaffl7SB B B -t/i'6W5b>^itii (3.i)fc 3 Wffcsw*n 

al-fe^2 1 0<0±0«^«1S^7b*y^*!i (2.1) fcWfc 

[0 08 3 3 ffl#«7{i, S®«6 (l.l)*^fl!«ffl« 
B B B -fe;U2 1 Qcr>7 t'y^tffr^S J: 5 

[0084 ] KSftffl«fi-fe^6<OSI3ttt{i. *OlBIDl 

e©f$ne fcO^Anl ( = ne -no : BUf^Wf 
14) . iaaJBOB*tdl . iM»0hMiJi!MOft* 
Cy'fXh^) *T1 fc-f^t. Anl • dl /Tl 
= Rl /Tl , fcrtJU Rl =Anl ■ dl 
i/a^fll) 

••• ( 1 . 1 ) T'H-r^:fc* t T'&-&, 'Rft 

4*^2 1 o<Ott«tt«*^i. iWK&WrlSMKkl 

2 . ?« H a B )g07t«K?)l£iat^ft«*T2 k-*-*k. 
ft«£LR2 =An2 • d2 (1- 2) 

[00853 vltf)«fc 3 fcjaiSflfc±"C. fSjotft-fe/U2 
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10. 6<r)ffl6&*ft&t&t. 

Rl /Tl -C5115/xm/90* -5.6833 [ nm/d e 

8] 

R2 /T2 - 0.351<um/ 990* -0.3545 [ nm/d e 
g] 

(Rl /Tl ) > <R2 /T2 ) 
l/10&TTfc£. 

[00 87] 4fc. »]%ft»=WLTt., «*"CI4»tel| 

[00881 * IX HB(c*»St«* ±18*)* ? =5r*S 
FTj^ilUtfiwifflfcffrtU £*ifcWHBK 1 4 

[0089] utsm) f& i «wwa**s?iaifc*^ 

tti»S*ti*vi. *J»W4Witf ST NffloijEJWUS 
3*B?*fTfc*TFTJlff-*ffl^T?f- 

< 7-7 w*tf 2»*** 

TJ) & M I M3H^t'£ffl^*:T:7 r 4 h 'J 7 *a 
[00 9 11 *LTi*0t*. ★JHflClS^fJiS*^ 



[0092] 

[011 *JHHKfll6» 1 OiM0»fflWffifl*>rittt 
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